A new method of measuring lower extremity dynamic load perception during gait is developed. Load perception impairments in stroke survivors not detected by static tests were significant in our dynamic load perception test. Impairments in dynamic load perception correlated with gait asymmetry in stroke survivors.
h i g h l i g h t s
A new method of measuring lower extremity dynamic load perception during gait is developed. Load perception impairments in stroke survivors not detected by static tests were significant in our dynamic load perception test. Impairments in dynamic load perception correlated with gait asymmetry in stroke survivors.
a b s t r a c t
Objective: This study aimed to improve our understanding of static and dynamic lower extremity sensory perception and the impact of sensory impairments on the control of walking in stroke survivors. Methods: Using a custom, real-time unloading system, we tested load perception at heel strike, mid stance and push off in 10 stroke survivors and compared their performance to 10 age-matched and 5 young adult control subjects. Dynamic load perception was based on a judgment of which leg was bearing more load, which was altered on a step by step basis. We also examined lower extremity static load perception, coordination, proprioception, balance, and gait symmetry. Results: The stroke survivors performed significantly worse than the control subjects in dynamic load perception, coordination, proprioception, balance and gait symmetry. Gait symmetry correlated with static and dynamic load perception measures but not with age, proprioception, coordination, and balance. Conclusions: Sensory deficits related to load detection in the impaired limb could result in an increased uncertainty of limb load and a gait strategy in which stroke survivors minimize loading of the impaired limb. Significance: This new method of measuring lower extremity dynamic load perception provides a framework for understanding gait-related sensory impairments in stroke survivors. Ó 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The loss of load perception in the impaired leg likely impacts control of walking in stroke survivors (Bohannon, 2003) . While the gait impairments experienced by stroke survivors could result directly from damage to motor areas of the brain (Collen et al., 1990; Enzinger et al., 2008) , the lack of proper inputs from the environment (sensory information) clearly has an impact on the body's ability to control movement. In order to walk without losing balance, the motor control system needs to receive accurate sensory information from the limbs. Similarly, we would expect that a lack of accurate sensory information could lead to imbalance and asymmetries in gait. Both sensory impairments (Carey, 1995; Carey et al., 1996; Kim and Choi-Kwon, 1996; Tyson et al., 2008) and gait asymmetry (Wall and Ashburn, 1979; Dettmann et al., 1987; Morita et al., 1995; Titianova and Tarkka, 1995) have been well documented in stroke survivors but there has not been an attempt to study the relationship between the two. 
